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Background: Affecting more women than men, fibromyalgia syndrome (FMS) is a rheumatic
disorder characterized by chronic, diffuse and widespread musculoskeletal pain, and its patho-
genesis is still unknown. Among the recommended treatments, acupuncture (for its analgesic ef-
fects) is an effective option for reducing the pain sensitivity and improving quality of life.
Therefore, this study aimed to investigate whether acupuncture at tender points could effec-
tively manage FMS.
Methods: Eight female patients, with a previous diagnosis of fibromyalgia, underwent an initial
assessment involving pressure algometer measurements for pain tolerance and questionnaires
[Fibromyalgia Impact Questionnaire (FIQ), Heath Assessment Questionnaire (HAQ), Beck Depres-
sion Inventory (BDI), and Beck Anxiety Inventory (BAI)], followed by treatment. Over a 2-month
period, acupuncture was performed once per week at five tender points, located bilaterally at
the occipital bone, trapezius, rhomboid, upper chest and lateral epicondyle. At the end of treat-
ment, the participants underwent a reassessment for a final review of the applied methods.
Results: We observed a reduction in the pain threshold and sensitivity and improvement in the
areas of anxiety and depression and quality of life, which were demonstrated using the FIQ,
BDI and BAI but not the HAQ.of Pharmacology, Faculty of Medicine of Ribeira˜o Preto-USP, Avenida Bandeirantes, 3900, CEP 14049-
J.R.T. Silva).
acopuncture Institute
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164 J.L.N. Bastos et al.Conclusion: The results demonstrated the effectiveness of tender-point acupuncture treatment
on the patients’ overall well-being, not only by improving quality of life, but also by reducing the
pain sensitivity of FMS.1. Introduction
Fibromyalgia syndrome (FMS) is a rheumatic disorder
characterized by chronic, generalized and diffuse
musculoskeletal pain, and its pathogenesis is still un-
known [1]. The diagnosis, determined by the American
College of Rheumatology (ACR) in 1990, is made by
examining the so-called tender points, a total of 18 points
distributed over the body. Individuals diagnosed with FMS
have an increased sensitivity to pressure [w 4 kilogram-
force (kgf)] at a minimum of 11 points [2]. In addition to
the painful points, affected individuals also have muscu-
loskeletal pain lasting more than 3 months, morning
stiffness, headaches, intestinal disorders and psychologi-
cal characteristics such as anxiety, depression, stress, and
dyspnea [3e5].
FMS affects eight times more women than men (80e90%
of cases), with a higher incidence in individuals aged be-
tween 45 and 64 years [6e9]. In general, treatments are
based on global stretching and physical conditioning exer-
cises with light aerobic exercise, cognitive-behavioral work
and some systemic medications, such as antiinflammatory
drugs, antidepressants and opioid and non-opioid analgesics
[10e12]. All of these treatments aim to provide the indi-
vidual with some pain relief and to restore functionality.
Acupuncture, for its analgesic effects, is also an effective
treatment option for reducing pain sensitivity and
improving quality of life. This ancient art uses needles and
moxas to relieve pain and other symptoms related to
several diseases [13].
Acupuncture involves both the stimulation of systemic-
specific points (points of therapeutic action) and the simple
deactivation of tender points (Ashi points - referred pain).
In traditional Chinese medicine (TCM), the body illness is
believed to occur as a result of a vacuum energy (Qi) in the
meridians, thus allowing the penetration of perverse en-
ergy (external factors such as excessive cold, heat, wind,
dryness and humidity), which blocks the Qi movement,
causing pain, contractures and injuries to the body.
Acupuncture restores energy flow through the meridians,
rebalancing the body, reducing pain, and allowing a faster
and more effective recovery of injuries and contractures
[13,14].
Several studies have shown that the stimulation of
certain acupuncture points can affect the release of anal-
gesic substances in the brain and local environment,
including serotonin and norepinephrine, reducing the
painful symptoms [15e19]. These effects are of great
importance for the treatment of FMS; with a reduction in
pain, individuals with FMS can resume their activities of
daily living (ADLs), improve their quality of life, and feel
motivated to continue treatment.
Many studies have shown the effectiveness of acupunc-
ture in the treatment of FMS [20e24]. In fact, thisrheumatic syndrome is characterized in TCM as an
emotional disorder that affects the liver. TCM-based
treatment aims to remove the excessive dampness and
disperse the cold, restoring the Qi (energy) and Xue (blood)
flux. Despite the positive results of systemic acupuncture
treatment, it is important to consider the possibility of
applying acupuncture at Ashi points, which overlap with
the fibromyalgia tender points [24,25]. The direct puncture
of the tender points could lead to a stimulation of the local
circulation of Qi and Xue, improving the painful symptoms
in the affected individual [25e27]. Therefore, the purpose
of this study was to evaluate the effectiveness of
acupuncture performed at tender points for the manage-
ment of FMS symptoms.2. Materials and methods
2.1. Patients
Prior to treatment, eight female patients (aged 20e80
years) with a previous diagnosis of FMS underwent an
initial assessment involving questionnaires and the mea-
surement of pain tolerance using a pressure algometer at
five tender points. All candidates were informed before-
hand about the project, and those who were willing to
participate in the experiments signed an informed consent
form in two ways, according to resolution 196/96 of the
National Health Council. All treatment procedures were
submitted to the ethics committee of Instituto Paulista de
Estudos Sisteˆmicos (IPES) and were approved through
process number 2011-0001. Before enrollment, each pa-
tient was asked to give informed consent to participate in
the study.2.2. Evaluation
The classification and recording of FMS tender points were
performed using a pressure algometer (Pain Diagnosis and
Treatment Inc., New York, NY, USA), recording the value of
pressure supported by the individual before and after the
treatment period in kilogram-force (kgf) in the 10 most
sensitive of the 18 tender points. The selected points were
located bilaterally on the edge of the upper breast (upper
chest), below the side bone at the elbow (lateral epi-
condyle), at the base of the skull (occipital), at the neck
and shoulder (trapezius), and at the upper inner shoulder
(rhomboid) (Fig. 1).
To investigate any possible effects on quality of life,
participants took several questionnaires: assessment of
quality of life through the Fibromyalgia Impact Ques-
tionnaire (FIQ); evaluation of ADLs by the Heath Assess-
ment Questionnaire (HAQ); assessment of depression by
Figure 1 Flow chart of the process and the tender points of the patients.
Table 1 Average pressure algometer reading (kgf) ob-
tained before and after treatment and the percentage in-
crease in tolerance to pain after applying acupuncture at
tender points.
Points Mean
before
Mean
after
Increase %
Right occipital 3.26 6.30 84%
Left occipital 2.94 5.76 98%
Right trapezius 4.18 5.80 70%
Left trapezius 4.14 6.16 74%
Right rhomboid 4.66 6.38 68%
Left rhomboid 4.20 7.00 83%
Right upper chest 2.78 3.40 61%
Left upper chest 2.34 3.36 71%
Right lateral Epicondyle 3.40 4.90 72%
Left lateral Epicondyle 2.98 4.94 83%
Acupuncture at tender points to treat fibromyalgia 165the Beck Depression Inventory (BDI); and assessment of
anxiety by the Beck Anxiety Inventory (BAI). A lower
score indicated that the individual was healthier, while
high scores indicated worse results. All measurements
and the questionnaires were performed by the same
person (EDP).
2.3. Treatment
Acupuncture was performed bilaterally at the occipital,
trapezius, rhomboid, upper chest and lateral epicondyle
tender points. These five tender points were chosen for
their easy accessibility for the acupuncture treatment.
Each session lasted for 20 minutes, and the sessions were
conducted once per week over a 2-month period. All in-
dividuals were placed in a sitting position, with the upper
body unclothed, allowing easy access to the selected
points. The needles (Dong Bang, Boryeong-si, South
Chungcheong, South Korea), 0.25  30 mm, were inserted
in a perpendicular position to a depth of w2.0 cm. All
needles were manipulated by combined rotation and
twisting with lifting/thrusting manipulation for 5 minutes
per session. The treatments were all performed by a
trained, licensed specialist, and there were no adverse
events related to the applied treatment. At the end of the
follow up, individuals underwent a reassessment for a final
review of the applied method (Fig. 1). The results were
compared using an analysis of variance (ANOVA) with a
confidence level of 95% using Origin software, v.8 (Origin
Lab Corporation, Northampton, MA, USA).3. Results
Among the eight participants who completed the treat-
ment and assessments, all reported some improvement in
their major FMS symptoms. Table 1 presents the results of
the FMS tender point pressure sensitivity, before and
after acupuncture treatment. After 8 weeks, the means
at the left and right occipital points were enhanced by
84% and 98%, respectively, (from 3.26 to 6.3 kgf and 2.94
to 5.76 kgf). The means at the left and right trapezius
166 J.L.N. Bastos et al.were enhanced by 70% and 74%, respectively, (from 4.18
to 5.8 kgf and 4.14 to 6.16 kgf), and the means at the left
and right rhomboid were enhanced by 68% and 83%,
respectively, (from 4.66 to 6.38 kgf and 4.2 to 7 kgf). The
means at the left and right upper chest were enhanced by
61% and 71%, respectively, (from 2.78 to 3.4 kgf and 2.34
to 3.36 kgf), and the means at the left and right epi-
condyle were enhanced by 72% and 83%, respectively,
(from 3.4 to 4.9 kgf and 2.98 to 4.94 kgf).
In addition, patients reported significant improvement in
pain symptoms, and the mean FIQ score decreased from 66
to 31.8, a 52% reduction. The mean HAQ score decreased
from 24.67 to 18.67, which was a 24% reduction, but was
not statistically significant. The mean BDI depression score
decreased from 21.33 to 9.5, a 55% reduction, and the
mean BAI anxiety score decreased from 36 to 8, a 78%
reduction (Fig. 2). We also observed significant decreases in
other symptoms, including gastrointestinal complaints and
fatigue.
4. Discussion
The etiopathogenicity of FMS remains unknown, although
current hypotheses center on anomalous peripheral noci-
ception caused by windup, central sensitization, high
levels of substance P (SP) and neurotrophins, and alter-
ations to the hypothalamusepituitaryeadrenal axis [8,28].
The levels of anxiety and depression among patients with
musculoskeletal pain are known to be related to FMS [29],
and the prevalence of patients with FMS and severe
depression varies from 20% to 80% [30]. The present study
demonstrated a statistically significant difference before
treatment and after 8 weeks of acupuncture at tender
points. The results demonstrated, not only a reduction in
pain threshold sensitivity, but also an improvement in the
state of anxiety and depression and in quality of life,
which were identified through the BDI, BAI and FIQ, but
not the HAQ. These results suggest that acupuncture is
capable of providing improvement that is additional to the
improvement provided by standard medication in the
treatment of FMS.Figure 2 Averages and standard deviations of the volunteer
questionnaires before and after treatment.The immediate environment of active trigger points is
characterized by significantly increased levels of SP,
gene-related peptide (CGRP), bradykinin, serotonin,
norepinephrine, tumor necrosis factor-a, and interleukin-
1b, compared to latent trigger points and normal muscle
tissue. These chemicals sensitize and activate both mus-
cle nociceptors and glial cells [31,32].
The inactivation of trigger points with acupuncture, or
with manual pressure techniques, may prevent the devel-
opment of active trigger points and reduce or remove their
nociceptive input, normalize the synaptic efficacy, and
reduce peripheral and central sensitization. After eliciting
a local twitch response with a needle, SP and CGRP have
been shown to significantly decrease at active trigger
points, which corresponds with the clinical observation of
an immediate decrease in pain and local tenderness after
the inactivation of a trigger point with acupuncture
needling [31,32].
Another type of acupuncture that is a relatively new
method in the arsenal of pain medicine, is dry needling,
which has been shown to be an effective and safe method
for treating trigger points when provided by adequately
trained physicians or physical therapists [32,33]. The
basic principle of this technique is that the dry needling
of muscular trigger points causes relaxation by disrupting
the motor endplate [34]; tiny injuries created by needle
insertion cause a local healing response in the dysfunc-
tional, painful tissue, which restores normal function
through the natural healing process, and stimulates neu-
ral pathways that block pain by disrupting pain signals
sent to the central nervous system [31e34].
Studies reporting the effectiveness of acupuncture for
FMS treatment have shown positive results through the
removal of excess moisture, cold dispersion and restora-
tion of the flow of Qi (energy) and Xue (blood) [35e37].
The improvement in pain tolerance may be related to the
local action of the puncturing needles through the Ashi
points technique, stimulating the local circulation of Qi
(energy) and Xue (blood) and a local release of analgesic
substances, leading to an improvement in pain and feel-
ings of comfort [25,38]. However, this improvement in the
overall well-being of the patients may be related to the
selected tender points, which can coincide with systemic
acupuncture points; the effects of these points are pre-
sented in Table 2 [39].
In addition to these points and their effects, the
emotional matrices related to the used meridians were
balanced, improving the conditions of sadness, melan-
choly, depression, fear and lack of courage to follow
through with FMS treatment. Such actions may also be
responsible for the overall improvement in quality of life of
treated women [14].
In general, the data showed not only a restoration of the
flow of Qi and Xue, possibly obtained through the simple
application of needles at points of referred pain (Ashi), but
also a removal of excess moisture and cold dispersion in the
treated women. These effects were possibly achieved
through balancing the meridians of the lung, bladder, gall
bladder, and triple burner, which were fueled by points
that coincided with the treated tender points. Thus, the
data analysis demonstrated that acupuncture at these five
tender points was effective at not only increasing the pain
Table 2 Punctured tender points and corresponding acupuncture points and their function according to traditional Chinese
medicine (TCM) [35].
Tender points Acupuncture points Function according to TCM
Occipital Gallbladder 20 (GB20) Eliminates the wind, frees the senses, becomes permeable
channel energy, improves headache and stiff neck.
Trapezius Triple heater 15 (TH15) Leads the wind and moisture out of the chest, improves pain
in upper limbs and neck stiffness.
Rhomboid Urinary bladder 13 (BL13) Enforces, distributes and reduces lung Qi, nourishes yin and
filters the lung heat; lung back shu point.
Upper chest Lung 2 (LU2) Conducts heat out of the ends, makes the channel power permeable.
Lateral epicondyle Large intestine 11 (LI11) Filters out the heat, expels wind, treats all upper extremity problems.
Acupuncture at tender points to treat fibromyalgia 167tolerance, but also improving the quality of life in general
of each woman.
5. Conclusion
The results of this study show that acupuncture at tender
points may be an effective tool for treating the symptoms
of FMS, improving overall well-being by reducing pain
sensitivity and improving quality of life. Although more
research clearly needs to be performed, these results do
seem promising.
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